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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Background of the Invention] 

the zero to which oral dosage forms emit a drug with a regular releasing speed 
substantially [ per / unit time ] — it is known as what provides the next or 
primary emission. These dosage forms satisfy administration of the medicine 
dosage forms of many drugs. However, it may not be desirable to maintain the 
fixed blood level of a drug, in such a case (for example, optimization of a 
chemotherapy, ischemic heart disease, asthma, and arthritis. ) Probably, in 
reduction of the night of chronic disease or the early morning system like 
evasion of development of the tolerance over a nitrate, an antibiotic, and a 
steroidal contraceptive or an absorption window existing, "time-control" 
pulsatile drug delivery system will be more advantageous. "Position control" drug 
delivery system (for example, use of the large intestine as an absorption part of 
peptide and protein based on the therapy or product of a large intestine disease) 
may understand that it is more effective. 

When a pulsatile delivery system is planned after the controlled time delay, it 
can provide one or more instant discharge pulses by a specific part. However, 
there are only some of such pulsatile discharge systems applicable in taking 
orally for the material used for the potential limit or dosage forms of a size. 
Ishino and others indicates a dry coat tablet gestalt by Chemical Pharm. Bull. 
Vol. 40(11) and p3036-3041 (1992). P. R. The U. S. Pat. No. 4,851,229 specification 
released on July 25, 1989 of Magruder and others, K. The No. 5,011,692 
specification released on April 30, 1991 of Fujioka and others, The No. 5,017,381 
specification released on May 21, 1991 of Maruyama and R. Crtese, F. The No. 
5,840,329 specification released on November 24, 1998 of the No. 5,229,135 
specification released on July 20, 1993 of Philippon and others and J. P. -F. Bao 
indicates preparation of a pulsatile discharge system. Y. The U.S. Pat. No. 
4,871,549 specification released on October 3, 1989 of Ueda and others, CM. Some 
of other devices are indicated by the No. 5,508,040 specification released on 
April 16, 1996 of the 5,260,068th released on November 9, 1993 of Chen, the No. 
5, 260, 069 specif ication, and C. M. Chen. CM. The No. 5,567,441 specification 
released to the U.S. Pat. . No. 5,229,135 specification and October 22, 1996 which 
were released on July 20, 1993 of Chen, The pulsatile discharge system which 
comprises the pellet which carried out the coat by the delay discharge or 
insoluble in water nature polymer membrane incorporating the hydrophobic 
insoluble in water nature agent drugs or enteric polymer which deteriorates a 
film in perviousness is indicated. A. M. . The 5,837,284th specification of an 
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United States patent released on November 17, 1998 of Mehta and others provides 
the instant discharge dose of methylphenidate by internal use, and indicates the 
dosage forms which the dose of one or more additions distributes over several 
hours after that. Thus, there is the necessity for a pulsatile drug delivery 
system of meaning providing simultaneous delivery of a single drug substance or 
combination, with apatient' s maximum drug administration **** and minimum side 
effects like the time-control series of the pulse which treats a disease 
effectively. Providing several single hour target pulse after internal use which 
has the existence of a discharge pulse instancy by internal use is expression 
expected the time limit pulsatile discharge drug delivery system of this 
invention. 
[0002] 

[Summary of Invention] 

This invention provides the method of manufacturing the multi-particle state 
(multi-particulate) dosage forms which were excellent in time limit pulsatile 
discharge character, i. e. , internal use, on the medicine manufacture which has a 
good pulse of a series by which time control was carried out which has the 
existence of a discharge pulse instancy, and which is generated after internal 
use for several hours. This invention provides the new multiplex coat particle 
state dosage forms which have the second film of the mixture of the first film of 
an activity core and enteric polymer, insoluble in water nature, and. enteric 
polymer. The organic acid containing a film can be provided between the first 
described above and the second membrane layer, and a time separation pulse is 
provided. The film can apply, any order and enteric polymer membrane is usually 
applied as innermost film. 
[0003] 

[The detailed contents of the invention] 

The activity core of the new dosage forms of this invention consists of inertness 
particles like an available NOMPA rail (non-pareil) sugar ball by marketing. It 
depends for the amount of the drug of a core on a desired drug and dose. 
Generally, a core contains the drug of about five to 60 mass % based on the total 
mass of a core. The person skilled in the art can choose a coat or a suitable 
quantity of -the drug to incorporate as the core for attaining desired dosage 
forms. A solvent permissible on aquosity or medicine manufacture can be used for 
preparing a core particle. Although the type of the inactive binding material 
used for combining a water-soluble drug with an inert particle is not decisive, 
fusibility or an alcoholic soluble binding material is usually used. A polyvinyl 
pyrrolidone (PVP) , carboxy alkylcellulose, A binding material like polyethylene 
oxide, a polysaccharide like dextran, cornstarch, hydroxypropylmethylcellulose 
(HPMC) , and hydroxypropylcellulose can be used by distributing in water by the 
concentration of about 0. 5 to 5 mass %. A drug substance can be made to be able 
to exist in this coat formula with a solution gestalt, or can be made suspended. 
Concentration of drug, is changed by about ten to 30 mass % with the viscosity of 
a coat formula. 
[0004] 

In one mode, an activity core can be prepared by granulation or extrusion 
molding, and balling-up (spheronization) . A drug substance, a binding material 
like PVP, arbitrary dissolution rate control polymer like high viscosity HPMC, 
Arbitrarily a permissible excipient on other medicine manufacture And a high 
shear granulator like the Fielder (Fielder) granulator, Or by blending together 
with a fluid bed granulator like a glut (Glatt)GPCG granulator, and adding / 



spraying water or a granulation fluid like alcohol, it corns, and a lump is 
formed and dried. Extruder / quince riser is used, it extrusion-molds, and the 
lump which became wet is spheroidized, and a spherical particle (bead) can be 
manufactured. In these modes, the amount of drug charge was possible in the same 
height as 90 mass %. -based on the total mass of extrusion or a granulation core. 
One of the layers of the film which carries out a coat to particle water content 
solubility / dispersibility . drug. Comprise plasticizat ion enteric polymer, and 
other layers consist of a mixture of. insoluble in water nature polymer, and 
plasticity water dispersibility / enteric polymer, and insoluble in water nature 
polymer and water dispersibility polymer, the mass ratios 10 : 1—1 * 1 — exist by 
about 4:1-1:1 typically, and the total mass of coating is based on the total mass 
of multi-particle dosage forms — about 15 to 80 mass % — it is about 20 to 60 
mass % more typically. 
[0005] 

Supposing acid containing a middle film exists, it comprises fumaric acid, 
citrate, succinic acid, tartaric acid, malic acid, organic acid like maleic acid, 
and a binding material like PVP. Although the character of a binding material is 
not decisive, normal use of water or the alcoholic soluble polymer is carried 
out. The mass of this acid coating is about five to 20 mass % based on the total 
mass of the bead by which the coat was carried out. Acid of this film delays the 
dissolution of enteric polymer of an inner layer by making a time delay increase 
from the bead by which the coat was carried out like reduction of the speed of 
discharge of an active ingredient. Each mass of a presentation and inside middle 
of the outer layer of polymer membrane, and an outer layer is optimized so that 
the pulsatile discharge profile in one kind of the remedy agent or two or more 
drugs which were given expected based on /living body external phase Seki in the 
living body may be attained. 

as the typical example of enteric polymer useful to this invention — ester 
(cellulose acetate phthalate. ) of cellulose and its derivative 
Hydroxypropylmethylcellulose phthalate, succinic acid 

hydroxypropylmethylcellulose acetate, polyvinyl acetate phthalate, a pH 
susceptibility methacrylic acid-meta-methacrylate copolymer, and shellac are 
mentioned. These polymer can be used as dry powder or distributed solution. The 
methacrylic acid copolymer to which the material of some usable marketing is sold 
by trademark Eudora JITTO (Eudragit). (L100, S100, L30D) manufactured by loam 
Pharma (Rhom Pharma)., Cell ASEFATO (Cellacefate) (cellulose acetate phthalate) of 
Eastman Chemical (Eastman Chemical), They are AKUATERIKKU (Aquateric) (cellulose 
acetate phthalate part watering solution) of FMC, and AKU0T0 (Aqoat) (succinic 
acid hydroxypropylmethylcellulose acetate part watering solution) of Shin-etsu K 
K . 

[0006] 

For the typical example of useful insoluble in water nature polymer of this 
invention. A cellulosic (for example, ethyl cellulose), polyvinyl acetate 
(KORIKOTO(Kollicoat) SR30D of BASF), The copolymer of the acrylic which has 
quaternary ammonium groups, such as a neutral copolymer based on ethyl aery late 
and methyl methacrylate, Eudora JITTO NE and RS or RS30D, RL, or RL30D, and 
methacrylic acid ester is mentioned. 

Enteric and insoluble in water nature polymer which are used for forming a film 
are usually plasticity. These mixtures, such as a triacetin, tributyl citrate, 
triethyl citrate, citrate acetyltri-n-butyl, diethyl phthalate, castor oil, 
dibutyl sebacate, and acetylation monoglyceride, are mentioned as the typical 



example of a plasticizer usable for plasticizing a film. A plasticizer contains 
about ten to 25 mass % in about three to 30 mass %, and a twist type target based 
on polymer. It depends for the type of a plasticizer, and its contents on polymer 
or two or more polymer, and the character (and all the solids [ For example, the 
solution or dispersion-liquid base of aquosity or a solvent base, ]) of a coating 
system. 

It is desirable that it is general and to divide the layer of a different film by 
applying to prepare the surface of particles, before applying pulsatile discharge 
film coating, or a thin hydroxypropylmethylcellulose (HPMC) (0PAD0 leak rear 
(Opadry Clear)) film. HPMC is used typically and can use other primers like 
hydroxypropylcellulose (HPC) . 

Although film coating may be applied to a core in a pharmaceutical industry using 
the coating technique generally used, especially its fluid bed coating is useful. 
[0007] 

This invention provides the method of manufacturing the time limit pulsatile 
discharge dosage forms containing the following. 

By the process of carrying out the coat of an inert particle like NOMPA rail seed 
(sugar ball) with a drug and a polymer binder or a granulation, or/and extrusion 
molding / balling-up. The process of preparing the drug containing particles and 
forming activator thing particles, and the process of carrying out the coat of 
said activator thing particle by plasticization enteric coating which forms 
plasticization enteric coat drug particles, It reaches. Process of carrying out 
the coat of said plasticization enteric coat drug particle with the mixture of 
insoluble in water nature polymer and enteric polymer. 

Being able to replace the second and third operations, this special feature 
supplies and adds pliability to regulation of the discharge profile from said 
drug particle. The added pliability of everything but this invention is arbitrary 
application of the organic acid (for example, fumaric or succinic acid) 
containing the film between the second and the third coating operation. 
The discharge profile from a time delay and drug particles is adjusted. 

The dosage forms incorporating the particle content multiplex coat drug by this 
invention can take various gestalten. In one mode, the formula can use the single 
form of particles, and provides time-control pulsatile discharge of a drug for 
several after [ internal use ] hours, or is aimed at for example, a specific 
absorption part, the duodenum/ jejunum, the large intestine, or the neighborhood. 
In another mode, a formula is combination with the releasing speed of the 
existence of a discharge bead one or more improved discharge beads which can 
contain two or more drug particles which have different discharge character, 
namely, has a clear "different time delay, and the instancy which forms a time 
limit pulsatile discharge drug delivery system. The multiplex coat particles of 
two or more drugs are connected with obtaining drugs administration observance of 
an interdependent effect and a patient. 
[0008] 

-Acidity, basicity, both sexes, neutral organicity / inorganic bioactive 
molecules, or these salts are mentioned to a remedy agent suitable for including 
in such time control or a position control pulsatile discharge system. A drug 
substance is chosen from the group which comprises the organicity or the 
inorganic chemical which has the proved pharmacologic activity in Homo sapiens, 
and which is permitted on medicine manufacture. An analgesic, antispasmodic, an 
anesthetic, antidiabetic medicine, an ant iinf ective drug, an antineoplastic drug, 
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antiparkinson drugs, an antirheumatic drug, heart' s blood tubular medicine, a 
central nervous system (CNS) stimulant, dopamine receptor agonist, digestive 
medicine, a psychotherapeutic drug, and urinary tract medicine are mentioned to a 
typical active compound. For the typical example of a specific remedy agent or a 
drug suitable for using it for this invention. The sulfuric acid aldbuterol, 
amoxicillin, bupropion hydrochloride, carbidopa, Cefaclor, diclofenac sodium, an 
erythromycin, felodipine, RORACHIJIN. (loratidine) , lithium carbonate, 
methylphenidate, Although a tartaric acid meta-pro roll (metaprolol tartrate), 
nifedipine, omeprazole, sotalol hydrochloride, verapamil hydrochloride, or such 
remedially suitable combination are mentioned, it is not limited to these. Said 
list of drugs is not a comprehensive intention.. Many of other drugs are suitable 
for using either of combination with. independent . or other drugs for this 
invention. The water solubility of a . drug can change by ml in about 0. 01-1000mg 
"/■ 

The example of not restricting of the following explains the dispensing formula 

by this invention. 

[0009] 

[Example] 

The example 1 sotalol HC1 (194. 7g) is slowly added in the solution of a polyvinyl 
pyrrolidone (9. 8g povidone (Povidone) K-30) , and it mixes well. The coat of the 
sugar ball (750 g, 20 - 25 meshes) is carried out with a drug solution with a 
bell sag rat (Versa Glatt) fluid bed . granulator. The drug containing particles is 
dried and an 0PAD0 leak rear (Opadry Clear (2% mass / mass)) seal coat is applied 
to them. The first coating is applied to activity particles by carrying out a 
spray to the suspension of Eudora JIDD0 (Eudragit) L30D (480!8g), citrate 
acetyltri-n-butyl (14. 4g), pulverization talc (28. 8g) , and purified water 
(462. 8g). The second or outside coating is prepared by mixing two split 
distributed solution; The first dispersion liquid are prepared by adding citrate 
acetyltri-n-butyl (26. 7g) and Eudora JITT0 L30D (891. 5g) to purified water 
(995. 9g). The second dispersion liquid are prepared by adding dibutyl sebacate 
(59. 5g) on the Aqua coat (Aquacoat), i.e., the 30 mass % ethyl cellulose 
dispersion liquid of FMC. Two dispersion liquid are blended together by 
continuous stirring (1:1 ratios). Next, the spray of the combined coating formula 
is slowly carried out to the activity particles which carried out the coat by the 
first coating. Multiplex coat particles are stiffened at 45-70 ** until polymer 
adheres. The completion presentation of the multiplex coat particles of Example 1 
was shown in Table 1. 

the completion particles of the same contents of a drug, and two lots of inside 
coating which have outside coating of 45, and 55% mass / mass — 37 ** was tested 
with the USP dissolving device 2, and the dissolution property outside a living 
body was tested next at the paddle speed of 50 rpm by 0. IN HC1 pH 6. 8 for further 
4 hours for 2 hours. The obtained result is shown in Table 2. It is shown that 
the result of the dissolution has generating of the time delay of 3 to 4 hours 
and the almost perfect drug release for less than 90 minutes depending on the 
level of the applied second/outside coating. The same result was attained by 
methylphenidate hydrochloride using a presentation and procedure of Example 1. 
[0010] 
[Table 1] 

Table l: Formula of Example 1 
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[0011] 
[Table 2] 

Table 2: Dissolution data of Example 1 
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[0012] j 

Although it does not desire to tie up this invention by any theories of 
operation, the mechanism of discharge is believed as follows. The second coating 
that is matrix coating is appropriately held by ethyl cellulose polymer. Since 
enteric polymer of the film of both the inside and the outside is impermeability 
at 0. IN HC1, the first 2 hours of a dissolution test with 0. IN chloride and a 
drug are not emitted. If a dissolution solvent is replaced with pH 6. 8, enteric 
polymer will begin to dissolve from an outer film, and a hole and a slot will be 
formed. The time in the dissolution solvent which goes into a core dissolving the 
activity and the trigger of the discharge is taken, and an additional time delay 
arises by the reason. 
[0013] ; 

Example 2 — this example is based on use of enteric polymer of an organic 
solvent, and an ethyl cellulose solution. Sotalol hydrochloride containing 
particles is manufactured according to the procedure of Example 1. By carrying 
out the spray of the enteric polymer (hydroxypropylmethylcellulose phthalate) 
solution which comprises acetone of 98 copies, and the water of two copies in 
these particles, a coat is carried out so that the increase in mass may be 
carried out 20%. The 2nd coating is applied to the solvent which consists of 
acetone of .98 copies, and water of two copies using the solution of ethyl 
cellulose lOcps and tales doses of hydroxypropylmethylcellulose. The final 
composition of the multiplex coat particles of Example 2 is shown in Table 3. The 
dissolution living body outside is tested and the completed coat particles show 
the obtained result in Table 4, as stated to Example 1. 
[0014] 
[Table 3] 

Table 3* Formula of Example 2 
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[0015] 
[Table 4] 

Table 4- Dissolution data of Example 2 
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[0016] 

It is clear from Table 4 to have produced the time delay attained by aquosity 
coating of the high level and the same time delay by use of the solvent which 
applied coating. For. example, solvent coating of 35 mass % has a time delay of 55 
mass % aquosity coating, and the same time delay. 
[0017] 

Except having exchanged the example 3 inside and outside coating, the multiplex 
coat bead of a formula of the second (in equivalent weight in the increase in 
mass of 45% mass / mass) coating of Example 1 is manufactured. It is shown that 
the obtained dissolution data which was shown in Table 5 has the pliability with 
which this invention replaces the inside and outside coating. 
[0018] 
[Table 5] 

Table 5: Dissolution data of Example 3 
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[0019] 

The coat of the example 4 drug lamination NOMPA rail seed is carried out so that 
it may become the increase in mass 20% with Eudora JITTO L30D dispersion liquid 
according to the procedure of Example 1. Fumaric acid / PVP presentation is 
applied to these coat beads so that it may^ become the increase in mass of 24% 
mass / mass. The applied outer film comprises enteric polymer and ethyl cellulose 
by the ratio of 1M. The final composition of the multiplex coat particles of 
Example 4 is shown in Table 6. The result obtained by testing the dissolution 
living body outside which stated the completed coat particles to Example 1 is 
shown in Table 7. It is clear that the longer time delay of 4 hours is attained 
on the outside level of 45% mass / mass from Tables 2 and 7. A drug is 
distributed over 6 to 7 hours, although not emitted like a pulse. 
[0020] 
[Table 6] 

Table 6: Formula of Example 4 
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[0021] 
[Table 7] 
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[0022] 

Although this invention was explained about the specific mode in detail, 
probably, it will be clear from the scope of the invention defined by said claim 
for many change and variations to be possible, without shifting. 
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